Suffolk-cross lambs, aged eight weeks, were exposed to either short photoperiods (8L : 16D, SP ; 7 castrated males and 6 females) or skeleton long photoperiods (7L : 10D : 1 L : 6D, SLP ; 6 castrated males and 7 females). They were fed individually on a complete pelleted diet at 70 g/kg live weight 0.75/day. Blood samples were taken monthly by jugular puncture for three months and, after 39 days on experiment, jugular catheters were inserted for frequent sampling over a 24 h period. The samples were assayed for prolactin using radioimmunoassay and for cortisol by competitive protein binding.
prolactin into sheep, kept in the dark to mimic the plasma levels found under long photoperiods, stimulates nitrogen retention ( Brinklow and Forbes, 1982) . Plasma levels of cortisol have been shown to be negatively correlated with growth in cattle (Purchas et al., 1971 ; Obst, 1974 ; Trenkle and Topel, 1978) and in one report (Leining, Tucker and Kesner, 1980) prepubertal bulls were shown to have reduced levels of cortisol under 16 h compared with 8 h photoperiods. Treatment with exogenous corticosteroids depresses growth and it is generally considered that these hormones are catabolic (see Thomas and Rodway, 1983) .
It has been shown by Ravault and Ortavant (1977) that a nocturnal « flash » of light can stimulate prolactin secretion and the aim of the present study was to investigate the effect of short (8L : 16D) and skeleton long (7L : 10D : 1 L : 6D) photoperiods, which have been shown to have differential effects on growth (Brinklow et al., 1984 ; Schanbacher and Crouse, 19811 , on the plasma levels and 24 h profiles of prolactin and cortisol in parellel with the effects on growth and carcass measurements which are reported elsewhere (Brinklow et al., 1984) . Level of feeding was controlled to avoid confounding any effects of photoperiod on hormone secretion by the likely effects on voluntary intake caused by the photoperiod treatments (Forbes et al., 1979 ; Schanbacher and Crouse, 19811. (1983) .
There was no cross-reaction with ovine LH, FSH or TSH up to concentrations of 10 000, 10 000 and 8 000 ng/ml, respectively, while growth hormone cross-reacted at concentrations of over 1 000 ng/ml, a level never encountered under physiological conditions. The inter-assay variance for 10 assays for plasma containing 57 ng/ml of prolactin was 4.6 %, while intra-assay variance was 5.6 %. The mean lower detection limit was 7 ng/ml.
Plasma from the 24 h collection of blood from four animals under each photoperiod was assayed for cortisol.
The method was based on the competitive protein binding method of Murphy (1967) using corticosteroid binding protein from pooled human plasma, as described briefly by Thomas and Rodway (1983) and in detail by Brinklow (1983) . The mean recovery of cortisol from the extraction procedure was 98.1 + 6.1 %. Corticosterone cross-reacted (90 %) but levels in sheep plasma are usually less than 3 nmol/I (Ferguson and Cox, 1975) ; progesterone crossreacted to a lesser extent (25 %) but levels in males and prepubertal sheep are less than 2 nmol/I (Ferguson and Cox, 1975) ; testosterone showed 6.5 % crossreactivity, but as the animals in this experiment were castrated males or females endogenous levels would be very low. The inter-assay variance for six assays for a plasma sample containing 116 nmol/I of cortisol was 15.3 % while intra-assay variance was 8.7 % ; the detection limit was 0.28 pmol/tube. Statistical analysis. &horbar; All hormone levels were subjected to logarithmic transformation before parametric analysis to equalise the variance between low and high values. Analysis of variance was used (Nie et al., 1975) for comparisons between photoperiods and sexes.
To detect consistent fluctuations within 24 h profiles a non-parametric sign test was employed (Snedecor and Cochran, 1980) , as used for comparable data by Lincoln et al. (1982) . Individual values were assigned as being above, equal to or below the median value for the hormone during the whole sampling period for that animal. The times at which at least five of the six animals under each treatment had values above or below the median were determined and a series of at least two consecutive high or low values was taken to be a consistent peak or trough, respectively.
Cortisol shows marked, frequent peaks and secretory spikes were defined using criteria similar to those described by Fulkerson and Tang (1979) for ovine cortisol secretion, that is when the plasma concentration in a sample was as least 10 nmol/I higher than that of the previous sample and the following sample also showed a level which was above the initial one. The end of an episode was when the concentration fell to at least as low as the pre-peak level in two consecutive samples.
Results.
Plasma levels of prolactin were considerably higher under the skeleton long photoperiod than the short photoperiod at all times of day or night ( Mean levels fluctuated considerably several times each day and high or low levels were synchronised in the animals, as indicated by the arrow-heads in figure 1. Consistent decreases appeared around « dawn » and increases in the middle of the dark phase ; the amplitude of these changes was greater in the group exposed to skeleton long photoperiod. Prolactin appeared to decrease during the 1 h pulse of light and increase at « dusk » although this was not as obvious in those animals kept in short days.
Cortisol. - The mean 24 h profiles of plasma cortisol for six sheep from each photoperiod treatment are shown in figure 2. There were considerable fluctuations which make it impossible to distinguish any consistent rhythm.
The mean cortisol levels for all of the samples taken during 24 h, for castrated males and females respectively, were 34.4 ± 14.2 and 42.1 ± 6.5 nmoles/I for skeleton long photoperiod and 25.4 + 3.8 and 28.1 ± 4.2 for short photoperiod. Photoperiod effects were significant (P < 0.05) but those of sex were not.
The number of secretory spikes, as defined in the Methods section, was 12.4 ± 0.4 (n = 6) and 12.0 + 1.2 (n = 6) for skeleton long and short photoperiods, respectively, and did not differ significantly. The difference in mean plasma cortisol levels due to treatment was thus due to differences in peak height rather than differences in number of peaks.
The only correlation between a hormone and a growth parameter was that between carcass length (CL, mm) and the mean of the 24 h cortisol levels (C, nmoles/I) :
The results of this experiment confirm those of Ravault and Ortavant (1977) and Schanbacher and Crouse (1981) Ravault and Ortavant (1977 Ravault and Ortavant (1977) were not evident here. Brown and Forbes (1980) found that the most salient feature of the daily prolactin rhythm in sheep under photoperiods of 8, 12 and 16 h was a peak in the early dark phase beginning just prior to the change from light to darkness. A similar feature was also noted by Ravault and Ortavant (1977) The pattern of cortisol spikes showed that the main difference between the two photoperiods was in the size of the peaks rather than in their frequency. The mean number of episodes compares closely with that observed by Fulkerson and Tang (1979) Forbes, 1982) and active immunisation against prolactin depresses growth (Ohlson et al., 1981) there has been a report of a photoperiodic effect on growth in cattle in which prolactin was very low due to low environmental temperatures (Peters et al., 1980 
